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(54) DOWNLOADING METHOD AND SOFTWARE RADIO SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To update the 
software of the whole system without disabling 
one radio station to communicate having its old 
software left as it is by transmitting and 
receiving control information on downloading 
and downloading software only in a download 
plane and changing the procedure of only a 
plane which can be constituted by the 
downloaded software. 

SOLUTION: A terminal station 22 requests a 
control part 85 through UI 86 to download 
software of mode (i). The control part 85 sets a 
download-only channel for RF 82, IF 81, D/A 
80, and A/D 79 by using software in a ROM 72. 
An analog signal received by an antenna part 32 is processed by amplification, 
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y y Y ^xTtll^^ 13 ' — K*^(o*sift^-f 
naotlf^yp- KWS CO JSilft ^--v > * /H£W<£> 

[SI** 3] ^^yp-Kt^yvf^xT^SM^ 

ii^^iili^tiy^ h ^x7S:«i^^yp 

^^y7!^x7^f^yp-KLTlt[f5 

tt\ T^p^f^^xV^^^Wbt-^T^n^xV^^ 

;v7fp y v M*« t . »t ^ y^ /ur p h 
testis 7^ ^^^ft-^Sr^a-f-SDSPt. s&sp-etT 

PXft 3 y7fyx7i 

Srfr 9 K <? T o) £ lEmt % tVAfr 5>« $ *u 

iitjisy y y p - K^oftka^iiSrSJi-r s «t t*y * 
(Dyy 1^x7^, fjfe^y Ko^^jiji^^ 

&Sit5M^y7 ^x7i:J|^o^^yp- 
^^)||f t y^H:J;oTy^yp- Kb, MSr 

s^!)yp"my7f^x7^ 
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tiot, fulfil ^>p- KOffia^UgSrStt-rsglJ^ 
[ft** 4] ^^yp-m7 7h'?x7^tS 

«SiJi t SEggftJi** bS77h^x7 ^>?yp 

10 T^p^f^^xV^^/Hbi-5Ti-p^-rV 

t > r^y^ /Wt#£ 7fp ^ft-f ft?**?* 
/^tp^lllh iSxy y^^7fp^f»t 

5«yiSr^*i-5V7 K-)x7i, Sy7^x7^ft 

»SBi:Mj»^«0^- K r )x7^)S£^Sit5y7 h ? 

?xff o xminmt 5 y?^x7^ R*SftJB«0'N- 

20 >-n- K^a^NS&sai-s^fccti/y^^n- K 

Srff 5 K T <0Sl^S:^ft"r5SS^A^H|| $ jx, 
Suf B ^ # > p - K ^> fiL3a^MS Sr ^»-f 5 5B#*3 i ^ >> 
yp 1 — KS:fT5^- K^^T^KSSrSft-rsSS^El^ 
©ML 5 4^T©I«^- K^y 7 h ?x7Sr, BJI5 

?^yp-K <n %mmm & ^m-t 5 m&y& £v<y*>yv 

- K^rfi3^- K^3iTc0fS^$r^-t5^57 v ^yy h 
K ± o TSffi L T 3ESf1- 5 ^rffi ft , ft ^ r > v n — K 
30 fffl^lSffyWaoT, fltjlB^^vp- K^iOf 

mmm&fem^&Mft&£uyv yn- kst*t5^— k 

fs^e- K©y7 b ^rcTSrja£fti-5¥aSrRtt5r 

mM^v^zfti-xtmyy F^7Wyp-F 
-r s r t §r # 1 1- 5 y y p - k *■ m 0 
40 [ft*ii6] mBmomBmit^imcom^muxn^ 
ji&fto yy h$^T%m%^-y*^%ifr{,x±mmm 

fen s ftHaffifflfS i - Hi- 5 Sfi»^ f^y^ «ft * s « 
y y hyx7Si^7ri, 0 

y y b$*-Tmm<n^m^^*/i'&^Z^b%¥fmt 
ir^yy h ^x7iiyxr^ 0 

[««©*!»*»«] 
50 [0 0 0 1 ] 
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[0 0 0 2] 

iot 0) tlfg E> JE # Pllg ft *s * x 

-May 7 ht^Tm&kmitiffiR * BB*tf s iift6>;Jx"C 

y ^^y^^^r^m^mm^^^, ipsjm 

agazine, Vol. 40, No. 3, pp. 333-336 (Mar. 1999) -^J. 10 
Mitola III, Technical Challenges in the Globalizat 
ion of Software Radio, IEEE Communications Magazin 
e, pp.84~89 3 (Feb. 1999) XmM £ tbTV^ 0 y^Py 
xTtlT* y^ h^7«It5r fcT'GSM, PH 

s, pdc, vies, Eic$<nWk<n&MW&'ftfe&in<n& 
BMxm^x^, ^-if-^ l -&^«m^Srfflv^Ta^ 

»JUt?SIRT*t 5GSM N PHS, PDC, VICS, ETC#eD£g|§Mi 

^ssraff^-Kt^o yy h^^ro^mir&h 
LXMBxyy py^T^yvp- KLTHfrrs* 20 

[0 0 0 3] 

[ipjj^i&lj:? t-t-sKHi y^ 7 hv^rmm^* 
r-Mc^xyy hy^r^Mfi, n^t^mtm^it 

/i!/^iit^4i/ci^fe5 o $ 5 asm 
^ta^y^ h ti^Tx¥^ vp— kst?t5 t, fe 
5 a* x ^ ^awtfiiB^c fc o 1 1 1 

WBfyy bz^rtmyy f^t^p f^;^ 

hic^oxyy bV^To^Mfrfto yy b 
$=Tte&\zte^x, hhBMm&myy b$*T<n$. 

yy h^^T^Mff-f^r tMItfc5 0 

[0 0 0 4] 

[^fr»*"t"5fc*<0^SI:] -jfe^iiffl^lW (y*P h 40 
a AO ttSjg^fRKOfgJifllfig (yDl^;U-7^^^) 

t |p] co y° \y-y\^ x o r^-x/Wt: Jli^ ft tt* 

g7°P P ^/^HPSIIif t LT I SO (International 0 
rganization for Standardization) T#"Mjb £ ttT I ^ 

yp-K7V-yi v 2 tm$,~ s JEty°u-> 3, 4 £15 50 
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H\ ^y>p- Kosy«t«^^y vp- Ky^ py^ 
r^o^Sffi^yy vp — ve^tr v\ y'y v 

KLfcy^ h ymT^ftoTtS^:'sitgy 0 u->^^ 
¥l«EE«:fT5o **Stiot, HirV^P^Ti 
iyyy py^rcoyp i^/^jotty? py^Too 

[0 0 0 5] «fl(/)y7 hy^TSIv-^x^^fi, 

5, 6SrK^5 0 y° y > n — i/-yo/ y > o — K 
<Wflo*S$i^ ^ v^/p^MIJUifi feSSriT ?y7h^x 

Ttt#/*^yu-v(?)M»afi»a*fif5 yy py^ 

tf 5 yy h y ^T^jEfft-^o y^y yp- K-y 0 ^— ><o 
[oooe] ^bi-fo^a«^- Ko^yyp— 

- K^^^xfct ^^frlPyy F^x7©7 c p b^yi. 

5 C fl£ o r ^ ^ > o - K S: »P1 i^T 5 ffiM^ + 

y7f!)xT<7)^9yD- KSrfT5o 
[ 0 0 0 7] 

2, S*i2 3^P)i§y7l^x7lSy7TA^ 

y^T^^y>p- KUHifft-5ffilS:!ftWi-So 03fc 
SSM 2 1 ^«j*^r*-fo V7hi>i7S:ROM52t 
R AM 5 3 (I§j^L, R AM 5 3^)7 7 1^x75:^!) 
VP- KfcJ:oT3E*fi"5o ROMS 2©y7l^x7 

Srfflv^T^y vp— K^y°n h3;*I^j:i>7^yp 

— Kllif ty^y^)^ K^^ZSSS^rff 3o Da t 
a RAMS 4fc*Sl82IS«7 f -!?S:1ftttU 

y h^PDU: Protocol Data Unit<Pffi*SET5>#P ^COff 

^MSfTt 5 i 3 ^y>«^ ixrv^ixtf, *0iJ^i: 5 ^y 
y h !?x7SrROMt R AM^^gff 
[ 0 0 0 8 ] 3-— if — ttUI 6 6 Sra LT*J« 6 5 tii 

RAMS 3 W*t*£*l£:yy P y x7t7 7rtSR 
31 s RF62, IF6 1 S D/A6 0, A/D 5 9 SrSJ^i" 
5, T Vxy-§j3 3 2 T^Sffl LfcT-f n ^S** R F 6 2 
tC*5V^TRadio Frequency : ^|f<)i3SixTi|tM^ 3 ^>gt^ 
(O^St, I F 6 1 fC jo Intermediate Frequency : 
^figjS?lS&i-y^ Vn V^- h LtMS^fT 5 o I F 6 
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KDit^^Ti-u^/y-iy^^m^, A/D 5 9Tf^ 
U I F 6 1 {^h^X^mmmk^^MLRF 6 2 Mis 

yy^is 3 i i *) mitlrZo dsps i fi, afll-=e- K 

tl£ RAM 5 3{Zim^tltcyy h^mTSrfflV^T 
iifiteaSrtT^o 5BROM5 2coyy b £m 

-^SB 31, RF62, I F 6 1 H D/A 6 0 , A/D 5 9 {Zff 

[ o o o 9 ] in 4 tag*« 2 2 ^tsjs^-r 0 mmm 2 

1 ^IHtlty^ h ^x7jrROM7 2 t R AM 7 3 tf* 
J#U RAM 7 3 <r>VV b Kt £ o 
TM$H~£o ROM7 2coy7 h|?x7S:ffl^t^9> 

^;I/CO/n- K^TK^Srf? 5c Da ta R AM 7 4 
fc*|j»i^S«y f -^SrtftilftL. Hills' h^PDU^ffl 

[0010] if — ttUI 8 6 4-31 LTftiJIS^ 8 5 tii 

T. RAM 8 3 tftfirSttfcy 7 b ^x7t7yrtS 
8 2, RF8 2, I F 8 1 , D/A 8 0, A/D 8 9 StR^I" 
5 0 7yrtSP8 2T^(flfc7tP^I^RF 8 2 

t^v^^ii&^TJSffi^^^^MaL, i f s i 

5o I F8 KOfll^SrT^D^/^^^aElftS, A/D8 
Xv^Mf -^Jlx^^/WT^-P ^*$D/A8 0 T7t 

p^/Mcai, i f s i t^^T^Mii^^Ma 

LRF 6 2\Z^^xmMfWmWi\^T yy°^^^<— b LT 
^aSrfT^\ 7 yrfl 3 2 j:^ i£fii~<5 0 DSP 51 
fl, ffifi*— Kti£CTRAM5 3^l££tifcy;7 h 

2 coy 7 h ?i7^v^^^yp- Kffflfty^^ 

rK^7yrt33 2, RF6 2, IF6K D/A6 
(K A/D 5 9 tff 3o DSP51I1 R OM 5 2 tf*J# 

^tifcyy ^x7»^/^yp- K»ffi®a£fir 
[ o o i i ] &mx\ ^vp- K*ffl^:y^W33i 

RL55 »«^- K t » Sl K lift Srfr 5 1 1" 5 0 MtRL 
b S3H8*~ K«\ K 1 , -x— K 2 

L< I1ROM7 2^flty7 h t^T&Ztl^tlM 

mn 65^:dsp5i^l< vmmn ss^dspti 
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7^^x710 0*5^r||^2 0 ± D 2 1 OAffi^ 

-f y^-7x-7, 1/0 IF5 5 Srgft LTD a t a R 
AM5 4«ft^tl6o 
[0 0 12] 77h!)x7100^-Kl^y7F9 

^Tt-tZo -mmm2 lta^—Ki^y? bv^rtm 

fiZnX^^m&ltt^J&lkZb, RAMS 3 0^— Kl 
(DVy b £:xT£i8±U Data RAM54CM 
£ftfcy 7 F^x7y7]^x7100 IRAM5 3 — 

Tl^^if^i, RAM 5 3(7)^— K 1 £Dy7 1^x7 
£?g*U y7F^x7100^RAM53-fif 

[0013] /v/^/PAD 101 i PAD 1 0 lO 

fiSflfftLEN 1 0 2Srft*Pi-5 0 1 0 0. 1 0 2. 1 

0 3 1^LTffl/Lir^CRC 1 0 4^ftlltffl0 
UPDU10 1«U PDU10lSrBj£ft^flf 

1 1 0 5, 1 0 6 107 tf>#hf £ 0 tf ^ 1 

20 0 5 ^108, hW7-110 Srfi-JP U ft$B 

10 6 y 1 1 1 . FK7-1 13 &#JP L, fit 

$107 \c^y# 114, FW7-116 SrttJp-f 
5o ^^^108, 111, 11 4J3\ P31IPRE 1 
15^77 b$^T(Omtt^- Flfl^toMOD 1 1 
7^7 bV^T(Dm&^-tZVER 118H00 
Sr^WLfcH*«*«^»K*S:*-rs EQi 19^K 
Stf«^y^ 1^x71 0 0^*5 W 54£11*jfc5l*^«J* 
^Mi«tS^tLOCl 2 0tIM2 1(73 

aisu^i 2 i^ib^So lis, i 

30 16 te^ivpiv^ 5/ ^108 WMO D117tVERl 
18tSEQ119HOC120i Bfeft^ttf « 1 0 
5 „ ^y^l 1 1 CDMOD 1 1 7 > V E R 1 18tSE 
Q119HOC120i aSfi^ita 10 6, — y ^ 
1 1 4 MO D 1 1 7 t V E R 1 1 8 t S E Q 1 1 9 fc 
LOC 1 2 0 i:B5gft<Dffi$Rl 0 7^^T5fa^IT]Eff 

RAMS 4tft»U K 1 /)^-^- Kn*-C»9iS 
It isfjWT -T p ^SlftSlD/A 8 0 |CA^3 L7tP ylf 
5o T F 8 1 tfct^TffBOS&ftTSaaLR 

40 f 6 2(c^v^ty v ;yp- KUffl^^rv^/KJoMH^iK 
t(:7^y^y/^ h DT^g^tTV\ 7yrt|3 2 

l/j^ii^lo 5iiftx— K^**fJjgtoy7 h^x.r^ 

[0014] 7 y/tl 8 2 TS« LfcTT- d ^S^-* 

rf 8 2\zts\,*x?$>u— vmm~^^^^/^^m%m 
m^xim^^M-o^miL, ifsi ^^ov^T^ ^ ^a^] 

ii^^^y Kit^a^tf 5o IrI«bri i 

50 xmM'<try bO^mm&t 0, FECI 22^ffl^Ti 
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lf5o MOD 1 1 7<D^r~~ KtVERl 1 8 0^7 V 

£Dy7 h£:nT<BjRiJtRU RAM7 3«|fi^tlT 

^tttii/^y F«t5 Q SEQ119, LOC 
12 0*#IttPDU10imiT, CRC10 

Ao^^ytzfr^^rnvfrhtuiPDu i o i &mmir 

% a LEN1 0 3C/T:$teI^)PAD10 2^i 

y7h^x7ioo«l5 0 y7i^x7ioo[i 10 

M 7 3 K 1 (?) y 7 ^ x 7 ^i-i y7^x 

7l00^RAM7 3-flLTitTtoo K 1 <D 

yy b$^TfcWll£thX\s^^M&^ RAM? 3 CO 
ne— K l</>y7h!>x T SriB* U 77)^x7100 
?T R AM 7 3H£lH~4o 
[0 0 15] 0 2C*ti«S2 1 «*^2 2, 

Kl, ^-K2, .... ^e— Kn(0na*)5i:i- 5 0 
tt^-^yKt'ROMS 2tl<fiROM7 2l:ffijf 

l< nmmns 5 ^dsp 7 itsfftsriiaoT 

fifrtlZa ^7>n-Kt577h[)x7100^S 30 

1 2 o J: D SI^ 2 i (?)Affl^^ y ^-7 x-7, i/o 

IF5 5*g*LTDa ta R AM 5 4 {Cfoffi £ tL5 D 
[0016] 77F^x72 0 OriS^E— Ki (i=l, 2, . . . , 

n)«y7 F^x7tt5 0 Mm2 1 Kicoyy 
h^^T^^T^ixT^S^flllff SrJfc*. R AM 5 
3©^-Ki^)7 7F^x7?riil, Da ta RAM 

5 4\cmn^tifzyy h^^ryy f^x72oo^r 

AM 5 3-fiLtr0t5o h->^T 
fcmJ^flX^&h^M&lt, RAMS 3£D^e— Ki<0y 
7h!)x7MiU 77 F r ) x 7 2 0 0 R A M 5 3 40 
-4Mf)-r 6o * KWT<D^JP"e 77f^x72 0 0r 
8fc*:JS2 2-y^7P- KLJESfi-5o 

[0 0 17] y^PAD 2 0 1 t PAD 2 0 1 <D 

ft£t#$gLEN2 0 2SrfJ-JOi-5o 2 0 0. 2 0 2, 2 
0 SCSUffl/CtlffCRC 2 0 4^ff*LT#ifl 
LTPDU2 0 1 £#|j&U PDU201 £BI3&K£>W 
$62 0 5, 206, . . . , 2 0 7 ^ffl-T 5o - - T\ 
PAD 2 0 l«DftSSrW«5LT, ^KCJ:bfPDU 
fid5-^t*5J:5^r5o It#l0 5t^^2 0 
8, FK7-210Sr#iDU lt«2 0 6^^^2 50 
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IK FW7-2 1 3SrttJPU ft « 2 0 7\Z.^y? 
2 14. hM7-2 16Srfflt5 0 ^7^2 0 8, 
2 11 s 2 14lt lUfflSPRE 215t77h^x7 
(?)Hf : t-K^t5MOD2 1 7t77h^x7« 
RSS:^t5VER2 18^ 2 0 0 Sr^f i] LfcH^Sfif 
IgcolilSSr^-f SEQ2 1 9t|3^ftfSS^y^ 
T 2 0 0 ti3^5ffi** ? 3feSSA^Jl*^«t«ai"5* a 

i/TtLoc2 2 o tmmm2 1 coisssu^f 2 2 1 

So FI/-7-2 10, 2 13, 2 1 6(i^ttftl^7 
^2 0 8 MOD 217irVER218tSEQ-2 19 
HOC 2 2 0 t [S^ft^tffB 20 5, ^^^211(7) 
MOD 2 1 7iVER218iSEQ21 9 t L O C 2 
20t H/ES^fffg 2 0 6. A. y ^214 ^)MOD 2 1 
7iVER2 18iSEQ2 19iLOC2 20ig£ 
ft COtf « 2 0 7 £ W-T 518 9 ITjE^^- 2 2 2Hft5 0 
lfj$Lfcftift/^y ^Da t a R AM 5 4 fcfejfrf 
5 0 S>J»ftJ6 6I1ROM5 2k-fMfi^tifcyy h$xT 
Srffl^T7yrt»3K RF6 2, I F 6 1 v D/A 6 
0, A/D5 9(D^>o- K»ffi^^>-^/WixSSrt? 
v\ -/tJlffl f lc7U-A5feSSS:^-ri#€if»2 3 0, 

2 3 3 2 3 8 Zmm-tZa *S*S 2 2 ft 2 2 

9. 2 3 2 2 3 7"C^~ FlitLT/^yp 

— K£r^:*U S±HeFj2 1 a«-tjx-?fix2 3 1 . 2 3 

4. .... 2 3 9|.:7 7F')x7^it5 0 0 6ttt 
2 3 7 |ClSSS5|cJS 2 2*^5?*^*>f9 2 3 9 fcXJftJgtfS^ 

— Ki^y^ h^jTSr^ff-rSo SifeFj 2 2 ^W-*co 
fcofcy7 ^^7(0*8/^7 hSrrv^/W'T+D 
i/9E*«D/A6 0 (CA^ L7tP^ff«*f^ 0 £ 

F6 1 (^^t^fplJIgt^lLRF 6 2 fctS 

^y/^MT»i^\ 7y7f|3 i<t«9j^fi"f- 

5 o 

[0018] ag^Ji 2 2 (^Jl^T, if— I 8 6 

KS:S*i"5o 6I1ROM7 2^)77F!) 

x7^^T7y7tS3 2, RF8 2, IF8UD/ 
AS 0, A/D7 9^!)yo- K#ffi^ ^/K^KJfeS: 
ff\,\ 7yxfi8 2t'SIILfc7to^s^RF8 
2 t*5V^T^ £ > n - KTO^ -t V*^0&|SUSft»T* 

#«^£«**>teau i f 8 1 \z.^x^mmmx^ 

-7;<y K«^-»aS:fT3o jB5fc»2 2tt«JjB f t7i/ 
-^ai^t«FSft«2 3 0, 2 3 3,..., 2 38 
Sr§fSLTKiftJg2 1 tmmu ^Ki^^yn- 
Kg* 2 3 7SriHf9f So 

[0019] Sg*g§ 2 2ttl^J{H!g2 1 5 5:ffl^Tl8^ 
y h ©PfflSr t 9 , F E C 2 2 2 Srffll^Til 9 fUH^r 

MO D 2 1 7 CD^E— K t V E R 2 1 80y7Fyx TJiS 
R AM 7 3^»|fi^tiT^5^£1~5^- K^77 h 



(6) 

9 

V^TCOMttmi^ RAM? 3\zmfc£thX\s^Mfc 

&'<try h£mm-?Z>c SEQ219, LOC2 2 0^ 
#lLTPDU2 0 1^»it, CRC204©fi 
^^^ i fT^ffi^^fotltfPDU2 0 1 ^Hf6o LE 
N 2 0 3i:^$tltft^0PAD 2 0 2^^, V7h 
^x72 0 0Sr»5 o «*^2 2fc*5^T^~ Ki£>y 
7 h^^T^»T^ixT^5^tt^ffS:l#TL. RA 
M7 3©^Ki«y7 h^xT^tKL, y7h!)i 
7 2 0 0 AM 7 3 ^il LtrfTf ^ D Ki£> 10 

y7 h^^T^mi ZtlX^ft^m&l*. RAM? 3 CO 

SrR AM 7 3^#tH~o 0 
[0 0 2 0] gift/13 21, f fcf±jjB*« 22T*77f!) 
^T*MiWt'5^#lctty7h^3:T^llfTSr»Ti-5 

-r Ailffl#:^T v 77- h 0#g!J Sr^— 9 s - t^-TS , 
(O'Jrft^k £ ic7 5/ 7r- h ^iaSrS-S^oa 

[0 0 2 1 ] 20 

fe 5 itius ^^>7ta comm isiffl^ k s> 

fcttftLfcirtfciH:* »P^^f»77 h$=-T(D?$ 

xto^^d- K^wffi-efcSo aity$>*— k* 

fflOilj||f L ^v^/U(DMIIffifS»31Srfi 1 5y^ l^^T 

31£?t5 y^ 7 hS^TSrSMIU ^*>n- KS/fla>* 30 
H^-t 7^;W^^MIIil'ff 7 D u h 3yK7)*Sr^5E-r5 
<7)T\ *^PJ^fe«y7 F')x7^^^yn" K?rW 

^ffom\%^^^^^t^mvy f^x7©7 c p 
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toii^ t i 5 £ ft 5 *tt L ft v \ 

[0022] S5>c, «P^^^yp-K^W5Wf 

I(«Mfy77A^)y7 F r )x7(/)liPffif 

-So 

[Ell] #3SW4>y£>p— Ki'ifeSr^i-H'Cfca. 
[El 2] y7l^x7lIy77A^faTfc5 0 
[S3] £«6^^fllfifeSr^-rElt?fc5 0 
[El 4] JB*jao«fi!ESr*i-|aT&5o 

So 

2 0 : 2 1 : SiffiJ^ 2 2, 2 3: M^M, 3 

1, 3 2. 3 3 :7y7tS, 10 5, 106, 10 
7 : PDU1 0 l£@feE^fijLfcS$^\ 130:^ 
-Kn©y7M>x7 LfcII/^ y h , 13 

1 : K 1 0 y 7 h i> x 7 4: t« Lfcll/^ y f , 
132:^ F2(/)77 h £ ^ 7 SrtMfl Lfcl&IS^ * 
K 133 :^-KlOy7h^x7 Srfeft LfcMS^ 
^ K 1 3 4 : ^E— K 1 <D y 7 V V^T&mh V±M 
1&'<fryYa 2 0 5, 2 0 6, 2 0 7 :PDU201J 
S^fttiMWLfcStf^ 229, 2 3 2, 2 3 7: <M~M 
mfrhoyV^*— KS* N 23 0, 23 3, 238: 
7 l/-A5fefJ£^#Mf^ 231, 2 3 4, 23 
9:77 h^^TSr«HWLfc«j||^2y h D 
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